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BAN© IT A UP TWA N© IT 



Cluck your tongue. Smack your lips. Make a kissing sound. 
Whistle. Sniff. Blow to make your lips flap. Clap your hands 
Snap your fingers. Slap your thigh. Stamp your feet. 


How many ways can you make sounds with your body without using your voice? 

Experiment and find out. 


REMEMBER, NOT ALL SOUNDS ARE POLITE. 
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Now go around your house making different noises. The most obvious way to make sounds 
is to strike things. Bang pots and pans. Gently tap a glass with a spoon. Knock on wood. 

Pluck a guitar or a piano string or a stretched rubber band. Blow across the open top of a 
soda bottle. Listen to each sound you make. Is it like a musical note or is it an ordinary 



The sound waves are traveling through air. 














noise? Is it high or low? Can you match the tone with your voice? Hit something solid like a 
countertop. Hit something hollow like a box. Knock on a wall in several places. Some areas 
may sound hollow, some may sound solid. The solid sound comes from places where there is 
a beam or stud behind the wall. 


























A rubber band can show you what happens when a sound is made. First, hook 
a rubber band over a doorknob and stretch it tightly. Pluck it to create a 
sound. Look at it closely as it gives off its twang. Use a magnifying 
_ glass if you have one. You can see that the rubber band 







moves back and forth very quickly. This kind of motion is called a vibration. Now pull the 
rubber band tighter. Pluck it again. Is the sound lower or higher? Are the vibrations faster or 
slower? The highness or lowness of a sound is called its pitchy The faster the vibrations the 
higher the pitch. 












HARP STRINGS VIBRATE WHEN THEY ARE 
PLUCKED. THE LONG STRINGS ON A 
HARP PLAY LOW NOTES. THE SHORT 
STRINGS PLAY NOTES WITH HIGHER 
PITCHES. 



A PIANO HAS A HARP INSIDE IT, BUT THE 
STRINGS ARE HIT WITH A SOFT HAMMER 
TO MAKE THEM VIBRATE. STRIKE A KEY 
TO PUT A HAMMER IN MOTION, IGOR. 


























THICKER INSTRUMENT STRINGS HAVE A 
LOWER PITCH BECAUSE THEY VIBRATE 
SLOWER THAN THINNER STRINGS. WHEN 
YOU PRESS A STRING AGAINST THE 
FINGERBOARD. YOU SHORTEN IT TO MAKE 
AN EVEN HIGHER PITCH. 









THE PITCH OF A VIOLIN STRING ALSO 
CHANGES WHEN YOU PRESS IT 
AGAINST THE FINGERBOARD. A VIO¬ 
LIN BOW DRAWN ACROSS A STRING 
MAKES IT VIBRATE FOR A LONGER 
TIME. 


























When you use your voice, you create vibrations. Make a humming noise and put 
your hand on your throat. Feel the vibrations of your voice box. Hum a high note 
and then a low note. Feel the difference. 



AIR SPACE 


VOCAL COROS 


WHEN AIR PASSES THROUGH YOUR VOICE BOX IT MAKES TWO FLAPS OF SKIN VIBRATE. 









IGOR'S VOICE BOX PRODUCES ONLY HIGH-PITCHED SOUNDS. 


A vibrating object is only the beginning of a sound. You hear 
a sound because the air carries the vibrations to your ear. If there were 
no air, you would not hear the sound. The vibrations would be in a vacuum. 

Want to "see” a sound? Talk to someone through dental floss? Make bangs and twangs 
will entertain your friends and annoy your neighbors? Read on! 



THESE SOUNDS ARE DEFINITELY NOT MUSIC. IF ANYONE COMPLAINS, YOU CAN 
SOUND OFF ABOUT SOUND. TELL 'EM YOU'RE A NOISE ENGINEER. 
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You can use sound to make grains of sugar dance 


HERE 18 WHAT YOU NEED: 


a plastic bowl 


Saran Wrap® (other plastic cling wraps 
don’t work as well) 






granulated sugar 



















Stretch the plastic wrap over 
the bowl to make a smooth, 
airtight drum. 

The wrap should cling to the 
bowl, but use a rubber band to 
hold it in place more securely. 
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Sprinkle about half a 
teaspoon of sugar on 
the wrap. 






















Hold the pot a few inches over your "drum” and bang the pot with the spoon. What happens 
if you move the pot off to the side? Will the sugar grains still jump? Watch the sugar jump with 

every sound you make. Now lean over the 
drum and sing a note. Do the sugar grains 
move? Try other noisemakers around your 
house to see how different sounds make 
the sugar move. 



Here’s what’s happening. Air is 
made up of countless millions of 
tiny particles, called molecules, 
which are too small to see. When the pot vibrates, the air molecules surrounding it 
move. The air molecules bump into other air molecules farther away, setting them in 
motion. In this way, the vibration travels from one group of molecules to the next, like a 
wave. In fact, it is called a sound wave. When the sound wave reaches the stretched 
plastic wrap, the wrap vibrates the way the pot vibrates. The moving grains of sugar 
show the vibrations. Save this bowl for another experiment on page 20. 













VlELUOOOOOOO / 


HOW WE HEAR SOUND WAVES 


1: The outside part of the ear gathers 
sound waves like a dish antenna. 



EA* CANAL 




















2: Sound waves travel down 
the ear canal until they bump 
into the eardrum, making 
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it vibrate. 


EARDRUM 
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3: The vibrating 
eardrum is connected 
to three tiny bones. The 
bones send the vibrations on 
to a liquid-filled, snail-shaped 
structure called the cochlea. 
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COCHL 


4: The 
liquid in the 
cochlea sends 
the vibrations on 
to the nerves. The 
nerves bring the sound to 
your brain. All this takes less 
than a second. 






Vibrations are the reason your voice can travel through the telephone. The holes in the 
mouthpiece let vibrations from your voice reach a thin sheet of metal called a diaphragm. 
On the other side of the diaphragm is a container filled with grains of carbon. The vibra¬ 
tions of the diaphragm make the grains of carbon vibrate like the grains of sugar on the 
plastic wrap. Vibrating carbon grains give off electrical signals that are carried through 



-diaphragm 


CARBON 
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also has a thin metal diaphragm. The 
electrical signals in the wire ^ 

make an electromagnet 
vibrate, which makes 
vibrations in the / 

diaphragm of the / ^ 

earpiece. Air / ^ ///h * 

molecules then \ 

bring the sound \ I | 

to your ear " *{\ 


VI APVlRAGh 


ELECTROMAGK/ET 


the telephone wires. The earpiece 
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The pitch of a sound is caused by the rate of vibration or the number of vibrations per 
second. This is called the frequency. A musical note is a simple sound with one main fre¬ 
quency. Objects vibrate at their natural frequencies when struck. Most objects make a noise 
with many frequencies because different parts vibrate at different rates. You can detect the 
natural frequency of the plastic wrap on your sugar-coated bowl. Place the bowl on a piano 
and play a scale. Watch the grains of sugar. The grains will vibrate more when you hit the 
note that is the natural frequency of the stretched plastic. 



WHEN AN OPERA SINGER HITS A NOTE THAT 
IS THE NATURAL FREQUENCY OF A WINE 
GLASS. IT CAN VIBRATE SO HARD THAT IT 
SHATTERS. 
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You can use moving air to make something vibrate and create a sound. Have you ever 
made a screech by blowing on a blade of grass? First, lay the grass flat along the side of 

one thumb and hold it tightly with the side of 
the other thumb. Then blow through 
the space between your thumbs. 
The grass vibrates, giving off a 
screeching sound. 
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You don’t need a blade of grass to make a screecher. You can use paper, plastic wrap, 
or even cellophane tape. Cut a strip that is about 3 inches (8 centimeters) long and 
1/4 inch (.6 centimeter) wide. Hold it flat between your thumbs and blow. Experiment 
with screechers made of different kinds of materials. Try: cellophane from an envelope 
window, plastic "sleeves” around film 
negatives, foil from a gum wrapper. 






You can make a screecher from a 
plastic drinking straw. Flatten one end 
of the straw. Cut the sides of the straw, 

as shown in the picture. 




Put your mouth over the cut end of the straw. Gently squeeze the flaps together 
with your lips or teeth, and blow. When you are successful, you’ll feel the flaps of 
the straw between your lips vibrate. You don’t have to blow hard, but you may have 
to put your mouth in Q different places until you get the feel of it. 

The vibrating straw L makes the air inside the straw vibrate. The pitch depends 
on how long the straw is. See for yourself. Snip off an inch at a time, 








The sound from a vibrating object travels in all directions. The outer ears of animals and 
people "gather” the sound waves and funnel them into the ear. Most bats have very large 
outer ears because they depend on collecting echoes as a kind of sonar. This means that a 
bat sends out high-pitched squeaks, which then bounce off an object and return to the bat’s 
ears. Large ears collect sound better than small ones. Experiment and find out. 







IT FEELS LIKE ALL THE 
BLOOD IS RUSHING TO MV 
BRAIN-IF X HAD ONe/ 











Here’s something you can try with a friend. Have him or her whisper a message behind 
your back from across a room. Can you hear it? Now cup your hands backward to gather the 
sound behind you. Your cupped hands should make it possible to hear the whisper. 







YOU CAN PERMANENTLY INJURE YOUR 
HEARING IF YOU LISTEN TO SOUNDS THAT 
ARE TOO LOUD. 












You can improve your hearing immensely with "super ears. 




HERE 18 WHAT YOU NEED: 

two paper cups 
a pair of scissors 




THIS PART 

Hooks B^Hiwd 

EAR 
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Cut holes as shown in the bottom of the paper cups. Leave a small piece of the bottom 
to hook behind your ears. Put one cup over each ear. You now have super ears! 





















THIS SHAPE CAN WORK TO MAKE YOUR VOICE SOUND LOUDER. CUP YOUR HANDS 
AROUND YOUR MOUTH TO GATHER THE SOUND OF YOUR VOICE AND AIM IT. 


You can make super ears work even better if you cut an angled scoop out of 
the top. The super ears collect more sound waves and funnel them into 
your ears. 









PAPER CUP SPEAKER SYSTEM 



You can use a paper cup to replace the amplifier and speakers of your stereo. Of course 
the sound quality will be poor, but it’s a fun experiment. 



scissors 


a record (it will 
get ruined-pick 
one up at a 
garage sale) 


I NEED A 
ROBOTOMY 
o 


The Artist Known As 
IGOR 


OO 


HERE 18 WHAT YOU NEED: 


a sharp straight pin 


a paper cup 


an old-fashioned 
turntable 



















Trim the paper cup so it is about half as tall. This allows you to reach 
inside and stick the pin halfway through the bottom. Put the record on 
the turntable. Turn it on at the proper speed for the record. Hold the cup 
so that the needle rests on the moving record. The cup should be held 
lightly and gently to pick up the sound from the record. 

The cup and pin are not as good at picking up the music as a stereo 
system. But it is good enough to get some idea of the recorded sound. 

The first record players worked the same way as the needle and cup. 

They were just a lot bigger. 


THE9E LITTLE GROOVED IN THE RECORD MAKE THE NEEDLE 
VIBRATE FROM 9IDE TO 9IDE A9 THE RECORD TURN9. THE 
VIBRATION9 GO FROM THE NEEDLE TO THE PICKUP ARM, 
WHERE THEY BECOME ELECTRICAL 9IGNAL9. WHEN THE 
9IGNAL9 ARE AMPLIFIED, OR MADE LOUDER, YOU HEAR 
THE9E VIBRATION9 A9 MU9IC. 


































:G>~ (o SQUAWKy WALKIE-TALKIE — <Q\ 

So far, all the sounds you’ve made from this book travel through the air. But sound 
can travel through other things until it reaches the air and your ears. All it needs is 
molecules to travel through, whether they are air, water, wood, or some other kind of 
matter. Here are a few examples of devices that make sound travel: 
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Would you believe that you can send your voice through dental floss? Do this experiment 
and see how. 


HERE 18 WHAT YOU NEED: 



two heavy-duty cups 
(for hot beverages) 



a pushpin or safety pin 




waxed dental floss 
(tape variety) 



a willing friend 


VouR EVES ARE LIKE DEEP PooL$ of DIESEL FUEL/ 




















First, make a hole in the bottom 
of each cup with the pin. 




Thread an end of the floss 
into each cup. Make a big fat 
knot in the floss to keep it 
from slipping through the 
hole. You can also tape the 
floss in place. 


Cut a piece of dental 
floss that is at least 15 feet 
(4.5 meters) long. 



In order for your squawky walkie-talkie to work, the floss must be stretched 
out straight. If you do this experiment outside, you can use 50 feet (15 meters) 

of floss or even more. If you do this inside, the dental floss 
will have to be no longer than the length of the 
longest room or hallway in your house. 


To use the walkie-talkie, one person speaks 
into the cup while the other listens at the other 
end. When you want to switch, the speaker says, 
"Over. ” 


Sorph-wrong number 


















Here’s the path of the vibrations: 


1: First your voice sets air in motion. Voice vibrations cause the bottom of the cup to vibrate 
like a diaphragm. 2: The cup bottom makes the tight dental floss vibrate along its entire 
length. 3: These vibrations make the bottom of the other cup vibrate. 4: This makes the air 


vibrate, and your friend’s ear hears sound at the other end. Since the vibrations 
are made by your voice, the sounds your friend hears are your words. 





Your walkie-talkie is also a great squawker. With your thumb and index finger, 
grasp the dental floss next to the bottom of the cup. Lightly and quickly move 
your fingers along the floss as far as your arm reaches. A loud squawk should come 
out of the cup. Keep trying until you get a squawky walkie-talkie. This works because the 
wax on the dental floss makes your fingers stick briefly as they slip. As your fingers stick and 
slip along the floss, they set up vibrations. The cup bottom picks up the vibrations and mag¬ 
nifies them into a magnificent squawk. 



















MOVING THE BOW ACROSS THE STRINGS OF A VIOLIN DOES THE SAME THING AS 
YOUR FINGERS ON THE DENTAL FLOSS. THE WAX ON THE FLOSS IS LIKE ROSIN ON 
THE BOW. 

















SOUKJP EFFECTS 


All the sounds you hear are combinations of different pitches, rhythms, and loudness. A 
sound effect is sound that is produced to imitate something else. Here are some sound 
effects you can make: 
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Put a small handful of rice in a metal pan. Now hold the pan flat and move it in a 
circle. It sounds like rain on a tin roof. 

















Another way to produce this effect is to pour a box of rice on a Ping-Pong® ball. Spread a 
large piece of cloth on the floor to catch the rice so you can use it again. 



Pull a silk or polyester scarf back and forth across the back of a sofa cushion. Practice 
until you get a "swish” that sounds like the wind. 
























Put about a cup of dried beans or peas in a vinyl suitcase. Close the case. Tilt the ends of 
the suitcase up and down. As the peas move from side to side, you’ll hear the sound of 
waves crashing on the beach. Another seashore sound is heard when you put a seashell to 
your ear. The shell collects sound from the air around your ear. The sound echoes inside the 
shell. The echoes sound like waves at the seashore. 




i can/ Almost 

HEAR THE' OCEAh/f 
















ANYONE GETTING SEASICK VET? 


Rub two sandpaper blocks together in a long-short 
rhythm: CHUG-chug, CHUG-chug. Slowly pick up speed 


Blow across the top 
of an empty soda bottle 
to imitate the Q sound 
of a foghorn. 


for the sound of a train. 





























Lightly bang the open ends of two shallow 
paper or plastic cups together. With practice, 
you will get the clip-clop sounds of a trotting 
horse. A galloping horse has a different 
rhythm that takes more practice to create. 
It’s a quickly repeated da-da- dum . da-da- 
dum . da-da- dum . . . 



WOULP you BE Ihj-TEKESTEV 

in a Pair op usep 

S/VEAKERS P 


Put cornstarch in a large plastic 
bag so that it is half full. Close the 
bag tightly. Press the bag with your 
hands against a hard surface. Make 
sure you don’t break the bag. Hear 
the crunch of your boot in the 
snow? Repeat the moves in a rhythm 
to sound like footsteps. 


YOU CAM LEAD 
A HORSE To 
WATER... 



Talk into a paper cup to imitate the 
sound of a voice on the telephone. 



X PO BELIEVE 

IN GHOSTS! 


















































Can you make up a play with a friend that uses all your 
sound effects? Let’s see. 

If was a dark and stormy night . . . 




(lip 7 
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A BANGS ANC7 TWANGS BAN£7 


WITH HUMS, SQUAWKS, AKJP TOOTS 


You can get your friends together and make your own band. Here is a list of some of the 
instruments you can use: 



spoon banging a pan 
comb and tissue kazoo 
rubber band stretched over the open top 
of a shoe box and twanged 


two pencils used as drumsticks on Saran 
Wrap stretched over a cooking pot 
walkie-talkie squawker 
straw squeaker 

paper, plastic, or tape whistle 


Besides these instruments, you can invent your own. Add a singer or two, if you like. 
Your band may create sounds never heard before in the history of the world. 

















































































































MAKE NOISE THE SCIENTIFIC WAY! 

YOU'RE GOING TO LOVE IT-NOW YOU CAN 
BANG, TWANG, SQUAWK, HUM, AND TOOT 
WITHOUT GETTING INTO TROUBLE. AT LEAST, NOT MUCH 
LET V.C. AND HER ROBOT ASSISTANT, IGOR, 

SHOW YOU HOW TO DO EXPERIMENTS WITH SOUND 
THAT CAN EARN AN A+ IN SCIENCE CLASS. 

OR YOU CAN DRIVE YOUR PARENTS CRAZY 
AND LEARN COOL THINGS AT THE SAME TIME. 
EITHER WAY, YOU'LL HAVE TONS OF FUN 
MAKING NOISE THE SCIENTIFIC WAY. 
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